3 83 dying of A. suis septicemia may be remarkably similar to the lation and identification of the offending organism is neclung lesions observed with APP infection, histologic lesions essary to definitively differentiate these 2 diseases, which may in the lungs of these pigs were distinct. The pulmonary hem-have remarkably similar presentations in grow/finish pigs. orrhage and necrosis was not accompanied by an inflammatory cell exudate (oat cells) or sequestra as is typically observed with APP infection. Lesions consisted of focally extensive areas of alveolar necrosis, flooding of alveolar lumina with a fibrinohemorrhagic exudate, and scattered intravascular colonies of bacteria. The identification of foci of necrosis associated with intravascular bacterial colonies in additional organs confirmed a septic process.
ened, and slightly pale. The amnion was edematous and weighed 3 .2 kg. Aerobic bacterial and fungal cultures of the placenta yielded numerous Cryptococcus neoformans and nonpathogenic bacteria. Identification of the yeast was based on cellular morphology (darkfield examination) and biochemical profile using a commercial yeast identification kit. a Direct fluorescent antibody testing of the placenta was negative for Leptospira sp.
Sections of allantochorion and amnion were fixed in 1 0% neutral buffered formalin and processed for hematoxylin and eosin (HE) and mucicarmine staining. The stroma of the chorionic layer of the allantochorion was diffusely distended by a proliferation of yeast (Fig. 1 ) . These organisms were round, budding, approximately 2 -2 0 m in diameter, and surrounded by a thick mutinous capsule (Fig. 2 ) . The inflammatory reaction was minimal and consisted of a slight infiltration of neutrophils on the chorionic surface.
The foal appeared lethargic at birth but improved with antibiotic treatment. At 6 days of age, the foal developed signs of pneumonia. A transtracheal wash was performed at that time. The foal was treated with antifungals, antibiotics, bronchodilators, dimethylsulfoxide, and oxygen but died at 9 days of age.
The transtracheal wash contained strands of mucus, erythrocytes, small to moderate numbers of neutrophils and macrophages, and a moderate number of yeast. The yeast were round, budding organisms surrounded by a mutinous capsule ( Fig. 3 ). Fungal cultures of the fluid yielded a few colonies of C. neoformans. Aerobic bacterial cultures yielded nonpathogenic bacteria.
At necropsy, the foal weighed 55.9 kg and was 1 03 cm from crown to rump. The lungs were diffusely firm, light purple, and poorly aerated. The bronchial lymph nodes were enlarged. The fat on the surface of the heart had undergone serous atrophy. Other organs were unremarkable. S ections of lung, brain, nasal turbinates, bronchial lymph node, spleen, heart, kidney, thymus, liver, adrenal gland, stomach, small intestine, cecum, and colon were fixed in 1 0% neutral buffered formalin and routinely processed for HE staining. The alveoli of the lung were diffusely filled with yeast, macrophages, giant cells, and cellular debris. The yeast were encapsulated, round to oval, budding organisms with the morphology of Cryptococcus ( Fig. 4) . Many of the yeast had been phagocytized. The cortex of the bronchial lymph node had a multifocal infiltrate that consisted of giant cells and macrophages laden with cryptococcal organisms. Lymphoid necrosis and depletion were observed in the splenic follicles. Cortical areas of the thymus were mildly depleted of lymphocytes. The Peyer s patches of the small intestine contained a few giant cells that had phagocytized cryptococcal organisms. S mall lipid vacuoles were present in the hepatocytes. Lesions were not observed in the other organs.
Lung, liver, spleen, and bronchial lymph node were cultured for aerobic bacteria and fungus. Cryptococcus neoformans was cultured from the lung (numerous colonies), bronchial lymph node (few colonies), and liver and spleen (rare colonies). No aerobic bacterial growth was obtained from these organs. Pericardial fluid of the foal had a 1 :1 ,02 4 titer for C. neoformans antigen by the serum latex agglutination (S LA) test. b Heart blood was hemolyzed and could not be tested. B oth pericardial fluid and heart blood were negative for antibodies to Leptospira sp. by the microscopic agglutination test. Fluorescent antibody tests were negative for equine herpesvirus.
The mare was treated by uterine lavage with lactated Ringer s solution and povidone-iodine solution c on days 6 and 7 postfoaling. S amples from the mare were obtained 1 4 days after foaling. These included blood, a uterine biopsy, a swab of the uterus, and exudate from the clitoral sinus. An S LA test on the blood for C. neoformans antigen was negative. Aerobic bacterial and fungal cultures of the uterine swab and biopsy resulted in no bacterial or fungal growth. Upon histopathologic examination of the endometrial biopsy, giant cells were found in clusters within the stratum spongiosum and as individual cells within the stratum compacturn (Fig.  5) . These cells contained small numbers of encapsulated, round, budding yeast with the morphology of Cryptococcus. The material from the clitoral sinus was dry and pale. Cytologic preparations were stained with a Wright-Giemsa stain. d
The exudate consisted of keratinized epithelial cells, numerous bacteria, and small numbers of encapsulated, round budding yeast (Fig. 6) .
The mare was treated orally with griseofulvin e for 1 4 days starting 1 4 days postfoaling. S he was rebred 3 3 days postfoaling, diagnosed pregnant by ultrasound 1 4 days later, but had lost the embryo when examined at day 2 5 after breeding. A swab of the uterus and a sample of clitoral sinus exudate obtained 6 months postfoaling had no evidence of Cryptococcus by culture or cytologic examination.
No cases of cryptococcal infection of the foal or placenta were detected in 3 ,52 7 cases of equine abortion, stillbirth, or perinatal death examined at the Livestock Disease Diagnostic Center over a 6-year period. 5 Only 2 reports of equine genital infection with Cryptococcus were found in a literature search. In 1 report, an American paint mare aborted a fetus at 9 months gestation, and the fetus had cryptococcal pneumonia. 1 Cryptococcus was cultured from a uterine swab 1 month after abortion; however, no organisms were observed in a uterine biopsy. In the 2 nd report, a 1 -month-old Arabian foal died with interstitial pneumonia due to Cryptococcus infection. 1 3 The dam aborted a fetus at 8 months gestation in the following pregnancy. The gross and histopathologic appearance of the placenta were similar to that in the current case. The fetal lung contained many organisms, but the inflammatory reaction was minimal. Lesions were not noted in the other organs.
In contrast to the horse, humans do not respond to systemic cryptococcal infection with diffuse placentitis. In 1 case in which the mother was affected with systemic lupus erythematosus and cryptococcal meningitis at the time of parturition, the placenta had a few organisms in the inter-villous spaces surrounded by fibrin and a few neutrophils. 9 A second woman had human immunodeficiency virus infection with disseminated cryptococcal infection, but the chorionic villi of the placenta were norma1 . 8 Fibrin and multiple colonies of encapsulated budding yeast were observed in the intervillous spaces. In both cases, the infants were not infected with Cryptococcus.
One case of neonatal cryptococcosis was reported in Coonhound pups. 6 Three of 7 pups died of disseminated cryptococcosis at 2 weeks of age, and the organism was cultured from the dam s vagina up to day 2 2 2 after delivery. The placentas in that case were not examined.
Mycotic placentitis in the horse is mostly observed in late gestation. 7 Filamentous fungi cause locally extensive placentitis at the cervical star and adjacent area, which is attributed to an ascending infection. Cases of Histoplasma and Candida infection have involved the entire placenta, resulting in either multifocal granulomatous inflammation or a diffuse necrotizing and proliferative placentitis. 7 Organisms in these cases may have been spread via the blood stream through the endometrium.
Infection of this mare was confined to the uterus, with no evidence of systemic involvement. The mare was not immunosuppressed and was able to respond with an effective granulomatous endometritis. S everal investigators have addressed the question of why Cryptococcus will cause lethal disease in some animals whereas in others the organism will be nonlethal. Because the polysaccharide of the capsule is immunosuppressive, strains of the organism with large capsules have been considered more pathogenic. However, investigations in mice using a strain of Cryptococcus in which the capsule size had been altered through use of different culture medium revealed that the capacity to cause fatal disease in laboratory animals is an inherent characteristic of the isolate, unrelated to capsular polysaccharide in the inocu-1 um. 3 In another study of mice using 2 different strains of Cryptococcus, researchers concluded that clearance of the less pathogenic strain was likely related both to recruitment of monocytes and to activation of both resident and recruited macrophages by T-cell-derived cytokines. 2 Anti-cryptococcal antibody is a good prognostic parameter, but antibody production alone is not protective. 1 0 Although anti-cryptococcal antibody production was not measured in this mare, the cellmediated immune response appeared to be adequate. The successful outcome of the mare s infection may have been due to an adequate cell-mediated immune response in conjunction with a less pathogenic strain of Cryptococcus.
Cryptococcus was also detected in the clitoral sinus, protected from the cellular defenses of the mare. Taylorella equigenitalis has previously been shown to be able to persist in the clitoral fossa of the mare. This organism was cultured from the clitoral fossa of a pony for over 5 months postinoculation, even though cultures of the urethra and cervix were often negative. 1 1 The clitoral sinus might serve as a focus of persistent cryptococcal infection in the mare.
Cryptococcus neoformans has been subdivided into 2 varieties. Cryptococcus neoformans var. gatti occurs predominantly in Australia. Dispersal of this fungus into the environment coincides with flowering of the Eucalyptus camaldulensis tree in the spring, 4 resulting in greater exposure and more cases of disease during that time. Although the organ-ism in this mare was not serotyped, the variety that is more likely to occur in the central United S tates is C. neoformans var. neoformans. The presence of this variety within the environment is generally associated with bird excreta.
A primary pulmonary infection with systemic spread and subsequent clearance could not be ruled out in this case. However, exposure of this mare to the yeast may have been via the urogenital tract rather than the respiratory tract, which is the usual route of infection in horses. 1 2 ,1 4 An atypical route of infection could explain the infrequent occurrence of cryptococcal uterine and neonatal infection in the horse.
